US1404PA 



100 



110 



120 



Fr 



PFD 



UP 



DOWN" 



Phase error 
quantizer 



COUNT 
— ► 



DCO 



Fi 



130 




FIG. 1 (PRIOR ART) 



200 




DOWN 



210 



FIG. 2(PRIOR ART ) 



US1404PA 



Fr 
Fi 

UP 
DOWN 



i i 

W-Phase errop-W 
I l 




FIG. 3 A(PRIOR ART ) 



Fr 
Fi 

UP 
DOWN 

COUNT 



Phase error 
i i 

i i 



c lk jn_JH_jn_j 1- \j~Tjn_jn_j~i_jn_j — i__r 

FIG. 3B(PRIOR ART ) 





UP 




► 


Phase-error 




detector 




400 


DOWN 



RESET 1 



Phase error 
judgment unit 

410 


PE 


Reset unit 

420 


► 


A 


i 

RESET2 





FIG. 4 



US1404PA 



Sampling signal 
Samp ling, si gnal, 

ID- 




FIG. 5 



US1404PA 



One clock wi. 



dth 



-w 



Phase error 



l 



l 



M W 



Fr 
Fi 

UP 
(FLAG1) 

DOWN 
(FLAG2) 

FLAG3 

FLAG4 

PE 

RESET 1 
RESET2 

CLK 




COUNT 



FIG. 6 



US1404PA 




FIG. 7 



US1404PA 




Fr D 



FIG. 8 



